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1 Introduction

This Comprehensive Field Sampling Analysis Plan (FSAP) was developed by AECOM for the New York

City (NYC) Department of Environmental Protection (DEP) under the Combined Sewer Overflow (CSO)

Long Term Control Plan (LTCP) II contract. This FSAP establishes the overarching objectives of the

sampling program and provides standardized sample collection and quality review protocols for the

sampling efforts that may be conducted under waterbody-specific FSAPs. Waterbody-specific FSAPs will

be submitted to DEP as attachments to the present Comprehensive FSAP for each of the LTCP

waterbodies listed below:

1. Alley Creek (sample collection completed)

2. Westchester Creek

3. Hutchinson Creek

4. Flushing Creek

5. Bronx River

6. Gowanus Canal

7. Coney Island

8. Jamaica Tributaries and Bay

9. Flushing Bay

10. Newtown Creek

11. Citywide

The waterbody-specific FSAPs will provide information on the sampling scope and locations that have

been selected for the waterbody. LTCP II sampling effort for each waterbody will provide additional water

quality data to the existing ambient water quality monitoring program (DEP's Harbor Survey and PCM

monitoring). In the event that sampling and/or required analyses are not covered in this Comprehensive

FSAP, the necessary protocol and/or method will be included in the waterbody-specific attachments.

2 Scope of Sampling and Analysis
The following list presents the range of sampling efforts covered under this Comprehensive FSAP. As

described, the data collected through the FSAP will support the water quality assessment portion of the

LTCP development process, primarily to understand the  impacts of CSO discharges on a waterbody

through refinement of the corresponding Receiving Water Quality Models  and Collection System Models

(InfoWorks). In some instances, the data collected may enhance  the understanding of relative impacts of

stormwater and CSO discharges on water quality. The sampling efforts that will be conducted for each

waterbody will be based on site specific considerations, such as available data, access considerations,

associated infrastructure and safety.
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1. Open Water

a. Surface Water Wet and Dry Weather Sampling: This sampling will provide data on

parameters such as bacteria, chlorophyll-a, dissolved oxygen (DO) concentrations,

temperature, salinity and conductivity in the waterbody during both wet and dry weather

conditions for use in the Receiving Water Quality Model for the waterbody, to supplement the

long term Harbor Survey data, where available, and to characterize the current waterbody

conditions  Dry weather data may also be used to identify impacts of dry weather sources on

the receiving water quality at specific locations.

b. Diurnal Monitoring: In some instances, continuous monitoring for DO, temperature,

conductivity/salinity and algae will be conducted with data sondes to provide additional data

for use in refining the Receiving Water Quality Model for the waterbody, to supplement the

long term Harbor Survey data, where available, and to characterize the current waterbody

conditions.

c. Sediment Oxygen Demand (SOD): SOD analysis will provide additional data for use in

refining the Receiving Water Quality Model of  the waterbody and enhance analysis of DO

levels through refinement  of the sediment/water column transfer relationships.

2. Combined Sewer Overflow

a. CSO Effluent Sampling: This sampling will provide data on concentrations of bacteria,  total

suspended solids (TSS) and oxygen demand resulting from CSO discharges, supporting the

estimation of the CSO loadings to the receiving waterbody.

b. CSO Discharge Flow Measurement: Continuous flow measurements will provide the

necessary quantification of CSO discharges that, in association with measured effluent

quality parameters, will enable the estimation of the CSO loadings to the receiving

waterbody.

3. Stormwater

a. Stormwater Effluent Sampling: This sampling will provide data on concentrations of bacteria,

TSS and oxygen demand resulting from stormwater discharges, supporting the estimation of

the stormwater loadings to the receiving waterbody.

b. Stormwater Flow Measurement: Continuous flow measurements will allow the estimation of

stormwater discharges that, in association with measured effluent quality parameters, will

enable the estimation of the stormwater loadings to the receiving waterbody.
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4. Sanitary Sewer

a. This sampling will provide data on bacteria concentrations under dry weather conditions in

sanitary sewage at locations upstream of where CSO discharge sampling is being conducted.

3 Sampling Program Organization and Overview
This section presents templates for standard information that will be provided in each waterbody-specific

FSAP, including the organization of the sampling team; the sampling and analyses selected for the

waterbody; and the relevant figures, schematics and tables.

3.1 Project Team Organization

A table will be presented for each waterbody that will identify the key project team and field sampling

staff, including their roles in executing the FSAP. An example is provided in Table 1. For the majority of

waterbodies, only the LTCP Leader will change.

Table 1. Example FSAP Team Organization

Title Staff Name
(Firm Name) Role

Project
Manager

Peter Young
(H&S)

Responsible for overall project management as described in the
contract.

LTCP
Leader TBD Leader of LTCP development for Waterbody Name.

Sampling
Program
Manager

Helder de Almeida
(AECOM)

Responsible for coordinating and scheduling project activities, and
implementing the terms and conditions of this sampling work,
including coordination with analytical laboratories.

Field Leader Yuliya Vaschuk
(NOVA)

Responsible for day-to-day activities in the field. The Field Leader
will maintain the site logbook, the official record of daily site
activities, and serve as the on-site management reporting to the
Sampling Program Manager. The Field Leader will provide a written
summary of events to the Sampling Program Manager after each
sampling event.

Field
Sampling
Team

Various staff
(AECOM, NOVA,
Savin, HDR, Aqua
Survey, Flow
Assessment, ADS)

Conduct sample collection, handling and preparation under direction
from the Sampling Program Manager and Field Leader and as
required by the FSAP, HASP and related documents.

Analytical
Laboratories

QC Labs
Source Molecular
HDR

Provide analytical services per the contracted scope of work and in
accordance with applicable methods and quality protocols.
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3.2 Sampling Program Overview

Table 2 provides an example summary overview table that will indicate the sampling efforts selected for a

subject waterbody. Where possible, the coordinates for the sample stations of the sampling efforts listed

above will coincide.

Table 2. Example Sampling Program Summary

Condition Sampling Objective Waterbody
FSAP1

Surface Water
Sampling

Wet and Dry Weather Bacteria
Diurnal Monitoring
Sediment Oxygen Demand
Chlorophyll-a

CSO Discharge Sampling
Discharge Flow Measurement

Stormwater
Discharge Sampling
Discharge Flow Measurement

Sanitary Sewer Dry Weather Concentrations
Notes:
1. An "x" will indicate the sampling effort that will be performed for the subject
waterbody.

3.3 Sampling Parameters and Field Measurements

Table 3 provides a complete list of the analytical laboratories and parameters that may be analyzed for a

given FSAP. As stated in Section 2, analysis of open water samples will target bacteria (fecal coliform

and enterococci). Open water sampling may also include selective sampling for Chlorophyll-a and SOD.

CSO and stormwater samples will target bacteria, TSS and Five-day Biochemical Oxygen Demand

(BOD5).

Table 3. FSAP Analytical Laboratories

Laboratory Parameter Method
Sample
Holding

Time

QC
Laboratories

Fecal coliform bacteria SM9222D 8 hours
Enterococci EPA 1600 8 hours
Chlorophyll-a EPA 446 7 days
Total Suspended Solids (TSS) SM2540D 7 days
5-day Biochemical Oxygen Demand (BOD5) SM5210B 48 hours

HDR Sediment Oxygen Demand (SOD) - -
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QC Laboratories is a New York State Department of Health-certified Environmental Laboratory Approval

Program (ELAP) analytical laboratory. The quality control/quality assurance (QA/QC) protocols for the

laboratories are provided in this Comprehensive FSAP, unless otherwise noted, in Section 7.

Table 4 provides the range of field water quality measurements that may be recorded during a sampling

effort. Receiving waters measurements will be collected using a calibrated YSI 650 MDS data logger and

YSI 600QS data sonde, or similar models; CSO and stormwater effluents will be measured using YSI Pro

2030.

Table 4. FSAP Field Measurements

Parameter Unit of Measurement

Temperature Degrees Celsius (°C)
Conductivity Millisiemens per Cubic Centimeter (mS/cm3)
Salinity Parts per thousand (ppt)
Dissolved Oxygen (DO) Percent (%)
DO Milligrams per Liter (mg/L)

The specific sampling objectives and existing data available for each waterbody-specific FSAP (e.g.

surface water wet weather sampling) will determine the appropriate parameters and field measurements.

3.4 Standard Figures

Each waterbody-specific FSAP will have standard figures:

1. Aerial view of the waterbody identifying relevant features and infrastructure (e.g. fresh water

sources, CSO outfalls, etc.)

2. Aerial view of the waterbody identifying the approximate locations of open water sample stations

(e.g. surface water wet and dry weather samples, SOD, etc.).

Additional figures will be included, as needed, to describe or identify a sampling objective or locations

(e.g. schematic of a CSO retention tank that will be sampled, schematic of an outfall discharge sampling

location, etc.).

3.5 Standard Tables

For each waterbody-specific FSAP, tables based on the templates in Table 5, Table 6, and Table 7 will be

provided to summarize the scope of the sampling effort. The table will enable the Sampling Program

Manager to estimate necessary sampling supplies and budget and will provide a clear plan to the Field

Sampling Team in preparation of a sampling event.
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Table 5. Example FSAP Overview Table

Sampling Effort Surface Water
Bacteria

Surface Water
Chlorophyll-a

Surface Water
SOD Sanitary Sewer CSO Discharge Stormwater

Discharge

Element
Wet

Weather
Sampling

Dry
Weather
Sampling

Wet
Weather
Sampling

Dry
Weather
Sampling

Wet
Weather
Sampling

Dry
Weather
Sampling

Wet
Weather
Sampling

Dry
Weather
Sampling

Wet
Weather
Sampling

Dry
Weather
Sampling

Wet
Weather
Sampling

Dry
Weather
Sampling

Number of Events

Number of Sample Locations

Duration (consecutive days)

Sample Collection Frequency (times per day)
Target Collection Depths per Sample Location

Estimated Total Number of Samples

Table 6. Example Flow Monitoring Summary Table
Flow

Measurement CSO
Discharge

Stormwater
 Discharge Open Channel

Element

Number of Locations

Frequency

Duration
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Table 7. Example FSAP Analysis and Field Measurements Table

Notes:
1. The sample collection dates and locations for SOD and Chlorophyll-a may not coincide with the dates and locations of sample collection for fecal

coliform and enterococci.
2. Sanitary Sewer sampling will only be conducted in dry weather; a column for wet weather samples has been included for continuity in the summary

table.
3. CSO Discharges sampling will only be conducted in wet weather; a column for dry weather samples has been included for continuity in the summary

table.

Sampling Effort Surface
Water

Sanitary
Sewer

CSO
Discharge

Stormwater
Discharge

Analysis and
Field Measurements

Wet
Weather
Samples

Dry
Weather
Samples

 Wet
Weather
Samples

Dry
Weather
Samples

 Wet
Weather
Samples

Dry
Weather
Samples

 Wet
Weather
Samples

Dry
Weather
Samples

Fecal coliform
Enterococci
Chlorophyll-a1

TSS
BOD5
SOD1

Temperature
Conductivity
Salinity
DO
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4 Open Water

4.1 Surface Water Wet and Dry Weather Sampling

4.1.1 Overview

Surface water samples will be collected from a waterbody during both wet and dry weather conditions at a

predetermined number of open water (“OW”) sampling stations. The stations will be assigned a unique

station identification (ID) (e.g. OW1, OW2, etc.). A figure in the waterbody-specific FSAP will provide the

approximate location for each sampling station. During the first field sampling effort, the station location

will be established and recorded using Global Positioning System (GPS). All future sampling efforts will

seek to use the established coordinates to identify the correct station location.

There will be a predetermined amount of distinct wet and dry weather sampling events. Dry weather

sampling will last one day and will not be conducted within 72 hours of the end of a prior rainfall event.

The sampling team will prepare to mobilize for wet weather sampling based on a forecast for rain. A wet

weather sampling event is defined as a rain event that results in a CSO discharge to the receiving

waterbody. When the sampling team has successfully collected CSO discharge samples (Section 5.1),

the surface water wet weather sampling will commence the following day, with a total duration of three

days. The purpose of this sampling approach is to collect information for pathogens when the maximum

concentrations will be present (during rainfall).  By sampling for a period of three days after a rain event,

data can be collected to define the reduction in pathogens from the peak value. Generally, pathogens die-

off at a first order decay rate of about 1.5/day at 20 degrees Celsius. Added to that is the additional

reductions associated with mixing and tidal exchange. This generally increases the approximate

disappearance rate to an equivalent of about 2/day. Therefore at the end of the third day, the peak

pathogen concentrations are expected to be reduced to about 0.25% of the peak concentration. For

example. if the fecal coliform concentration in a water body was 100,000 #/100mL during rainfall, it would

be reduced to about 250 #/100mL after three days. By collecting this information, we are able to test the

ability of the water quality model to reproduce both the decay and dilution and assess whether the model

is reproducing this large change.

The rainfall total, intensity and duration of each wet weather event will be included in analysis and

presentation of the data. Rainfall data will be obtained from the nearest rainfall gage available. The same

methodology will be used to collect dry-weather and wet-weather samples:

- All samples will be grab samples.

- Samples will be collected at two depths for each station, wherever feasible.
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- Water quality measurements (DO, temperature and conductivity/salinity) will be recorded for each

sample station and sample depth using portable YSI meter.

- The Kemmerer sampler cable will be attached to a nylon rope marked in two-foot increments in

order to best determine the sampling  depth  at  each  strata  and  location. A portion of the

sample collected by the Kemmerer sampler will be used for water quality instant measurements

as well as applicable sample collection.

- During each day of a sampling event, samples will be collected two times in order to capture

ebbing and flooding conditions.

- Due to the eight hour holding time limit for samples collected for bacteria analysis, the laboratory

will retrieve the samples two times during each sampling day (e.g. following sampling during

ebbing conditions and then following sampling during flooding conditions).

- Where possible, samples will be collected from the stations sequentially in one direction for high

tide and sequentially in the opposite direction for low tide.

4.1.2 Surface Water Wet and Dry Weather Sample Collection Protocol

Surface water samples may be collected from a boat or land depending on access considerations related

to water depth, fixed bridges, etc. The same protocol will be followed to collect samples and conduct

water quality measurements for either method of sample collection:

1. Calibrate the portable YSI water quality meter prior to initiating the sampling event.

2. Position the boat at the coordinates of the sample stations that were established with GPS.

3. At each station, record time of day, weather conditions, and general tidal phase (high/low

slack, ebb, and flood) in the field logbook.

4. Put on disposable gloves to prevent cross-contamination.

5. Rinse Kemmerer with site water prior to collection of each sample to avoid cross

contamination. A minimum of three complete fill and empty cycles is considered an adequate

rinse procedure. If there are signs of solids or other contamination on the Kemmerer bottle,

such contamination will be cleaned prior to the rinse procedure.

6. Deploy Kemmerer sampler to desired water depth and record sampling depth. Where field

measurements of water depth are 5-feet or more, collect samples at 2-feet below surface and

at 2-feet above the bottom; where water depths are less than 5-feet, collect sample from a

single depth midway between the surface and bottom.
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7. Collect water sample and fill laboratory supplied sterile sample bottles.

8. For each sample collected, fill multi-parameter meter with the Kemmerer sampler content and

record DO, temperature, and conductivity/salinity.

9. Place sample containers in insulated coolers containing ice and proceed to the next sampling

location.

10. Repeat the above procedure for each sampling location and depth.

11. When sampling is complete and the boat has returned to the dock, place additional ice in the

insulated coolers as needed to maintain sample temperature at 4°C.

12. Fill out the appropriate chain of custody sheets and deliver the coolers to the laboratory via a

courier (who will confirm delivery date/time within the sample holding time).

4.2 Diurnal Monitoring - Sondes

Continuous recording data sondes may be installed to record diurnal variations of DO, temperature,

conductivity/salinity and algae. The locations of sondes will be included in the figure showing all surface

water samples. The YSI 6 – Series Multiparameter Sondes and Sensors will most likely be selected for

monitoring under LTCP. Two sondes will be installed in each waterbody. The sondes will monitor the

above mentioned parameters for a period of 30 days in order to capture one complete lunar cycle.

4.3 Sediment Oxygen Demand

The SOD sample stations will seek to approximately match a subset of the wet and dry weather surface

water sampling locations and will be included in the figure showing surface water samples. SOD sampling

will focus on a predetermined amount of wet weather and dry weather events that may not always

coincide with wet and dry weather water column samples described previously. The sampling and

analytical protocol for SOD is detailed in Attachment A.

4.4 Open Water Flow Measurement

Acoustic Doppler Current Profiling (ADCP) instrumentation will be used to measure water velocity  of the

rivers or creeks at selected waterbodies. An ADCP is a hydroacoustic current meter similar to a sonar,

attempting to measure water current velocities over a depth range using the Doppler effect of sound

waves scattered back from particles within the water column. Up to two ADCPs may be installed in each

waterbody. The ADCPs will be installed for a period of 30 days in order to capture one complete lunar

cycle. When used, the locations of the ADCPs will seek to coincide with those of the data sondes (Section

4.2).
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5 Combined Sewer Overflow

5.1 CSO Discharge Sampling

The majority of CSO discharge samples will be collected via a manhole at a point between the CSO

outfall and the regulator in order to collect a sample that represents the discharge from the outfall. If there

is interference resulting from tidal flow, the sample location may be moved upstream within the

conveyance system. For some waterbodies, samples will be collected at different points in a CSO

retention tank facility. In these instances the waterbody-specific FSAP will provide the sample collection

methodology. The sampling stations for each waterbody-specific FSAP will be assigned a unique station

ID and a figure or schematic will provide the approximate locations of each sample station.

CSO discharge samples will be collected during a predetermined number of wet weather events.

Sampling locations will be monitored to capture a first flush of CSO discharge. Five samples will be

manually collected every thirty minutes (0-minutes; 30-minutes; 60-minutes; 90-minutes and 120-minutes)

for a maximum of two hours during the wet weather event.

The following methodology will be used to collect CSO samples via manhole:

- Samples will be manually collected grab samples.

- Samples will be collected at a target depth of two to six inches below the water surface (related to

the depth of flow in the conduit). If the flow of water depth does not permit, the sample will be

collected from the water surface. Record the depth the sample was taken in the field logbook

- Water quality measurements (DO, temperature and conductivity/salinity) will be recorded for each

sample station and sample depth using portable YSI meter.

- The water quality meter will be calibrated prior to the beginning of the sampling event.

- For sampling stations around CSO facilities, such as retention tanks, there may be wet weather

events that do not result in a CSO discharge to the waterbody. On these occasions, samples of

the influent will continue  to be collected  and analyzed upstream of the retention facility.

5.1.1 CSO Sample Collection Protocol

Once in position to collect the sample, the following sampling protocol will be adhered to:

1. Calibrate the water quality meter prior to initiating the sampling event.

2. Record time of day, weather conditions, and water depth in the field logbook.

3. Put on disposable gloves to prevent cross-contamination.
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4. Using laboratory supplied sterile sample bottles, collect a sample two to six inches below the

water surface, if water depth allows. Otherwise, collect a sample from the water surface. Fill

laboratory supplied sterile sample bottles. Record the depth the sample was taken in the field

logbook.

5. For each sample collected, deploy multi-parameter meter and record DO, temperature, and

conductivity/salinity.

6. Place all sample containers in insulated coolers and proceed to the next sampling location.

7. Repeat the above procedure for each sampling location.

8. When sampling is complete, place additional ice in the insulated coolers as needed to

maintain sample temperature at 4°C.

9. Fill out the appropriate chain of custody sheets and deliver the coolers to the laboratory via a

courier (who will confirm delivery date/time within the sample holding time).

5.2 CSO Discharge Flow Measurement

CSO discharge flow data may be collected at CSO outfalls and at other CSO-related infrastructure, such

as retention tank facilities. DEP has ongoing flow data collection programs that can supplement the LTCP

FSAP. Each waterbody-specific FSAP will provide detail on the entity conducting this work and the

locations.

5.2.1 Flow Measurement Protocol

CSO overflow data will be calculated using a combination of meter and sensor readings.  Near real-time

calculations will be performed automatically. Final overflow data will be reviewed and analyzed by the

flow metering services provider using the automated data as the baseline and then using human review

to fine tune and refine in order to provide more valid information. Specifics on flow monitoring methods

will be provided in the waterbody-specific FSAP, given the multitude of flow monitoring schemes possible.

6 Stormwater

6.1 Stormwater Outfall Sampling

In some instances, stormwater outfalls will be sampled. The stormwater outfalls that discharge to the

waterbody will be examined to identify the best representative location for stormwater sampling. Some

stormwater outfalls cannot be effectively sampled due to tidal influence and logistical constraints (traffic

requirements, accessibility, etc.). These considerations will be noted in the waterbody-specific FSAP.
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6.1.1 Stormwater Sample Collection Protocol

The stormwater sampling follows the same sample collection protocol as CSO sampling (Section 5.1.1).

Additionally, if the storm duration does not allow the collection of five samples within a period of two hours

(0-minutes; 30-minutes; 60-minutes; 90-minutes and 120-minutes) immediately after the start of overland

runoff, the samples collected will be discarded.

6.2 Discharge Flow Measurement

Stormwater continuous flow measurements, taken concurrently with sample collection, are required for

the estimation of stormwater loadings. Whenever possible, continuous flow metering at locations with

known drainage area is preferable.

6.2.1 Flow Measurement Protocol

Stormwater overflow data will be calculated using a combination of meter and sensor readings.  Near

real-time calculations will be performed automatically. Final overflow data will be reviewed and analyzed

by the flow metering services provider using the automated data as the baseline and then using human

review to fine tune and refine in order to provide more valid information. Specifics on flow monitoring

methods will be provided in the waterbody-specific FSAP, given the multitude of flow monitoring schemes

possible.

7 Sanitary Sewer

7.1 Sanitary Sewer Sampling

This sampling will seek to characterize the sanitary component of specific CSO outfalls, as selected in the

waterbody0specific FSAPs for CSO characterization purposes. Currently, the approach to developing

CSO overflow locations is to perform a mass balance, using the InfoWorks model, between the dry

weather sewage in the combined sewers and the runoff entering the combined sewers. This mass

balance calculation is now being performed using dry weather treatment plant influent sewage samples

collected over ten years ago. Because of water conservation changes and the potential for local

difference between the outfalls and the WWTP influent headworks, samples will be collected closer to the

actual combined sewers.

Up to ten samples will be collected for analysis for fecal coliform and enterococci bacteria to characterize

the dry weather sewage concentrations. The sanitary sewer sampling will follow the same sample

collection protocol as CSO sampling (Section 5.1.1). This sampling will not be conducted within 24 hours

after a rain event.



CSO Long Term Control Plan II
April 25, 2014

Comprehensive Field Sampling and Analysis Plan

14

8 Quality Assurance and Quality Control

8.1 Sampling Oversight

Prior to commencing field-based activities, a FSAP kickoff meeting will take place. The kick-off meeting

will be led by the Sampling Program Manager with assistance from the Field Leader; each member of the

Field Sampling Team will participate. The objective of the kick-off meeting is to provide an overview of the

waterbody and sampling objectives and to review the FSAP in detail to ensure that the protocols are

successfully executed in the field.

In order to confirm that field sampling, field analysis and laboratory activities are occurring as planned, the

Sampling Program Manager, Field Leader and field staff will coordinate after the first sampling event to

discuss the methods being employed and to review the quality assurance samples and take any

necessary corrective action.

8.2 Sample Collection Documentation & Custody

Information generated in the field will be recorded in a field log. A sample field log is provided in

Attachment B This will include station identification, present conditions and field observations:

- Date and time of arrival on-site

- Names of the participating Field Sampling Team

- Weather conditions

- Problems or unusual occurrences

- Environmental Health and Safety items or issues

Field data will be recorded on standard field data sheets and transferred to Excel data files, which will be

transferred to the Sampling Program Manager.

All analytical laboratories provide coolers, sample bottles and chain of custody (COC) forms for the

relevant analysis. Example COCs for each laboratory is provided in Attachment C. The COCs include:

- Date and time of sampling

- Sample location

- The sample ID

- Sample description (this will include an indication of whether the sample represents a “wet” or

“dry” weather sample.
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- Additional notes or comments

- Signatures of people involved in the COC

- Dates of possession of each person in the COC

The COC will accompany the sample to the laboratory. If the sample(s) must be shipped to a laboratory

and the shipping agent refuses to sign or separately carry the COC, it is permissible to put the COC into

the box with the sample and then seal the box. The recipient of the box, the laboratory's sample

custodian, can then attest to the box's arrival still sealed and unopened.

Accompanying the COC, or included in it, will be a request to the laboratory for sample analyses.

Information required includes:

- Name of person receiving the sample

- Laboratory sample number

- Date of sample receipt

- Sample allocation

- Analyses to be performed.

8.3 Measurement and Analysis

8.3.1 Water Quality Meter

YSI meters will be used to measure water quality parameters. The instrument will be calibrated daily both

at the start of the sampling event and post-sampling in accordance with the manufacturers requirements.

Field staff will routinely check the meter throughout the sampling event and recalibrate if necessary. A log

of equipment calibration activities will be maintained with the field log.

8.3.2 Bacteria, Chlorophyll-a, TSS and BOD5 Samples

For samples collected for analysis for fecal coliform bacteria, enterococci, chlorophyll-a, TSS and BOD5

the laboratory will follow proper laboratory practices, an internal quality control program, and external

quality control audits by the New York State Department of Health.

For each day of a sampling event, a field blank will be included before the first sample is collected and a

trip blank will be included at the conclusion of the sampling event Field. Trip blanks will be analyzed to

assess bacteriological contamination during field sampling and transport. To avoid contamination and

cross-contamination of samples, sampling equipment will be rinsed with receiving water upon arrival at
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each sampling station, and field staff will don disposable gloves prior to initiating sample collection. At the

end of each day of sampling, the sampling gear shall be rinsed thoroughly with fresh, distilled water.

One duplicate sample will be collected for each sampling day and will be analyzed separately by the

laboratory. In instances where a sampling effort involves sample collection from both boat and landside

(e.g. surface water wet weather and CSO sampling), a duplicate sample will be collected for each

component of the sampling scope. Duplicate samples will be used to confirm the validity of the test

samples by replicating the results.

The laboratory will routinely run internal system audits through the use of duplicate samples, spike

samples and reference samples. Analysts will review data for acceptable ranges of precision and

accuracy and have a predetermined limit for corrective action. Before data is released, it will be reviewed

by the laboratory QC Director.

8.3.3 Diurnal

The instrument will be calibrated daily both at the start of the sampling event, two weeks into the one

month of sampling and post-sampling in accordance with the manufacturers requirements. A log of

equipment calibration activities will be maintained with the field log.

8.3.4 SOD

Two samples (original and duplicate) will be collected from each site and processed in parallel, providing

two independent samples from each location.  The oxygen uptake measurements will be made, over

time, on each sample after the samples are returned to the lab and the overlying water is brought to

saturation.  Upon completion of the first set of oxygen uptake measurements, the sample and the

duplicate sample will be gently aerated overnight and a second uptake measurement made on each

sample.

8.3.5 Area-Velocity Flow Meter

The accuracy of the data collected using the area-velocity and customized fixed instrumentation

assembly will be determined by evaluating precision and bias of measurements. Bias measures

systematic error, while precision describes the scatter of multiple readings of the same measurement.

Instrumentation used for the area-velocity meters and customized assembly will have documented

calibrations that quantify measurement error. Logged data will be compared to spot measurements taken

during equipment servicing throughout the data collection window.
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8.4 Data Validation and Usability

Data will be submitted to the Sampling Program Manager from the laboratories as analytical reports and

COC documentation. Upon receipt of the data reports, the Sampling Program Manager will perform a

quality review/data validation exercise, which includes an evaluation of the following, as applicable to the

analytical method/services provided:

- Field logs

- COCs

- Laboratory case narrative

- Holding times

- Blank results

- Duplicate results

- Review of data

- Identification of outliers and anomalies

If questions or concerns arise during the review process, the Sampling Program Manager will seek to

address the item with the laboratory and then document any relevant information in the data summary for

the FSAP. The Sampling Program Manager will discuss potential corrective actions based on the review

of the laboratory results with the LTCP Leader and/or Project Manager.

9 Data Management and Reporting

Upon completion of the sampling and sample analyses, results will be compiled into a data summary.

The  report  will  include  a  narrative  of  the  goals,  a  map  of  the  sampling  locations and  data  tables

providing analytical  results.

The Sampling Program Manager will forward the data summary to the LTCP Leader for the subject

waterbody for refinement of the relevant Landside and Water Quality Models and for development of the

waterbody LTCP. Limitations in the data will be noted for potential end users. Data may be presented to

DEP and others in progress meetings.

The records resulting from the FSAP include: this Comprehensive FSAP and the waterbody-specific

FSAP attachment; miscellaneous correspondence, field logs, laboratory analytical reports, and the data

summary. Records will be maintained on the AECOM network drive and the summary report will be
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posted to the project SharePoint site. The data summary and the Excel data files will also be transmitted

to the appropriate DEP representative.

10 Health and Safety
A site specific Health and Safety Plan (HASP) was developed by each firm that will assist in implementing

a given FSAP. The HASPs covered the range of activities expected to be performed under the contract

and were approved by DEP prior to execution of field sampling activities. As needed, a Job Hazard

Analysis (JHA) will be developed by firms for site specific environmental health and safety concerns. Each

JHA must be submitted to DEP for approval and fieldwork will not commence until it is similarly approved

by DEP. Each LTCP team member firm is responsible for defining and enforcing their HASPs and JHAs

for each waterbody under the LTCP project.
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SOD Sampling and Analysis Protocol
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Sample Field Log



Station

Time 

(military) Temp (◦C)

Conductivity 

(mS/cmc) Salinity (ppt) DO (%) DO (mg/l)

Duplicate 

Taken at this 

Station

Depth of 

Sample (ft)

Depth at 

Station (ft)

OW2

OW1

OW6

OW4

OW3

Courier drop off time (military) : 

OW5

 

Sample day    1A     of 1

Sampled By: 

Date:     

Flushing Creek Long Term Control Plan

 DRY  WEATHER SAMPLING

Ambient Water Quality Sampling-Field Data Sheet (Boat Crew)

\\USNYC1FP003\Data\ME_Projects\CSO LTCP II_NYCDEP\DocControl\400_Tech\400_General LTCP\400.14_Comprehensive FSAP\Flushing_Creek_Open_Water_Dry_Weather_Field Logs



Station

Time 

(military) Temp (◦C)

Conductivity 

(mS/cmc) Salinity (ppt) DO (%) DO (mg/l)

Duplicate 

Taken at this 

Station

Depth of 

Sample (ft)

Depth at 

Station  (ft)

 DRY  WEATHER SAMPLING

OW3

OW4

OW5

OW1

Date:      Sample day      1B   of 1

OW6

Sampled By: 

Courier drop off time (military) :  

OW2

Flushing Creek Long Term Control Plan

Ambient Water Quality Sampling-Field Data Sheet (Boat Crew)

\\USNYC1FP003\Data\ME_Projects\CSO LTCP II_NYCDEP\DocControl\400_Tech\400_General LTCP\400.14_Comprehensive FSAP\Flushing_Creek_Open_Water_Dry_Weather_Field Logs
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ATTACHMENT C

Example Analytical Laboratory Chain of Custody Forms






